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(57) [Abstract] 

[Problems to be Solved by the Invention] 

exhaust gas being low temperature , oxidative removal of PM 
is made possible,case of filter regeneration energy for exhaust 
gas temperature rise is little, fuel cost offers continuous 
regeneration type DPFsystem and regeneration control 
method which it can improve. 

[Means to Solve the Problems] 

As PM in exhaust gas G of engine E is collected, as 
theaforementioned catalyst attaching filter 4, has noble metal 
catalyst 32A and PMoxidation catalyst 32B isdone PM which 
is collected with catalyst in continuous regeneration type 
DPFsystem 1 which has catalyst attaching filter 4 which 
oxidative removal , reducing agent and oxygen adsorption and 
storage are done with low temperature , Having adsorption 
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and storage substance 33 which discharges reducing agent and 
oxygen which the said adsorption and storage are done with 
high temperature , it is formed. 
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mm 



3|:WlBi3-« 
J: WW 



Claims 



[ff*5 2] 



[Claim(s)] 
[Claim 1] 

As particulate matter in exhaust gas of engine is collected, as 
theaforementioned catalyst attaching filter , has noble metal 
catalyst and PMoxidation catalyst isdone particulate matter 
which is collected with catalyst in continuous regeneration 
type diesel particulate filter system which has catalyst 
attaching filter which oxidative removal , reducing agent and 
oxygen adsorption and storage are done with low 
temperature , Having adsorption and storage substance which 
discharges reducing agent and oxygen which the said 
adsorption and storage are done with high temperature , 
continuous regeneration type diesel particulate filter system . 
which designatesthat it is formed as feature 

[Claim 2] 

Aforementioned noble metal catalyst is formed with any one 
or combinationof platinum , palladium , copper , 
aforementioned PMoxidation catalyst is formed with oxide 
oxidation catalyst , the continuous regeneration type diesel 
particulate filter system . which is stated in Claim 1 which 
designates thataforementioned adsorption and storage 
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substance is formed with zeolite or silica asfeature 
[Claim 3] 

As particulate matter in exhaust gas of engine is collected, as 
particulate matter which is collected it has catalyst attaching 
filter which oxidative removal isdone due to catalyst , said 
catalyst attaching filter , has noble metal catalyst and 
PMoxidation catalyst , reducing agent and oxygen adsorption 
and storage are done with low temperature , Having 
adsorption and storage substance which discharges reducing 
agent and oxygen which the said adsorption and storage are 
done with high temperature , with regeneration control 
method in continuous regeneration type diesel particulate 
filter system which was formed, 

In aforementioned adsorption and storage substance 
regeneration control method . which designates that 
thedischarge step which discharges reducing agent and 
oxygen which adsorbinto adsorption and storage step and said 
adsorption and storage substance which reducing agent and 
oxygen adsorption and storage are done is included as feature 

[Claim 4] 

Aforementioned adsorption and storage step , exhaust 
temperature reducing agent in exhaust gas of low exhaust 
temperature driving and exhaust duct which are made low 
state including reducing agent increased weight driving which 
increases, aforementioned discharge step , the exhaust 
temperature regeneration control method . which is stated in 
Claim 3 which designates thathigh exhaust temperature 
driving which is made high state is included asfeature 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention, collecting particulate matter of diesel engine , 
is continuous regeneration type diesel particulate filter system 
which purifies exhaust gas and something regarding 
regeneration control method . 

[0002] 

[Prior Art] 

As for effluent amount of particulate matter (PM below 
PMiparticulate : it does ) which is discharged from diesel 
engine ,NOx, CO and HC etc and also regulation has been 
strengthenedyearly, this PM diesel particulate filter (DPF 
below DPF:Diesel Particulate Filter : it does ) with is 
collected with filter whichis called, technology which 
decreases quantity of PM which is discharged is developed to 
outside . 
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[0003] 

Z<D PM &mmW&%> DPF Izili-fe^S^a 
[0004] 

»=#oratt*y*«JHTUPM amuse: 
ttfliLr»ft#xE*(*E)^±#'r«a> - c. 

CIO) DPF frb PM £M&t , *£C£<fe l J. fil^ 
[0005] 

dic. ©sit— t!?-<;u$£ 

[0006] 

DPF 2 XttO>»ftaB&ttlt. $s 

*»<fty»i*. 

[0007] 

ztL&CDHHI^tel" Sfc«>t. 0 7-0 9 ICS 
t*5tt«Wifel DPF S/Xx Atf»3KF*lT 

[0008] 

DPF vXt-A(NO, DPF vXt-A)<D« 

■ea&y, za>sMd±m. dpf vxta ia i±. 
i 1 ?*— ;u?p— $<(~?<b7<()\s$ 3Ab fc*(D±a 

3Aa iCcfey * «W**©HWb«*(NO)*ll 
fb(2N(H0 2 — 2N0 2 )LTXK<ba*(N0 2 )I=L 

3Ab lC«***Lfc PM SBfcLTXlHbflHlS 
(C0 2 )i:Ls PM £»£L/Cl^o 



[0003] 

There is a filter and a ceramic of monolith honeycomb type 
[uoorururootaipu ] of ceramic and a filter etc of fiber type 
type which designates metal as fibrous in DPF which collects 
this PM directly, exhaust gas cleaning device which usesthese 
DPF, in same way as other exhaust gas cleaning device , is 
installed on themiddle of exhaust pipe of engine , purifying 
exhaust gas which occurswith engine , has discharged. 

[0004] 

But, clogging to advance filter for this PM trapping , attendant 
upon thecollection of PM, being proportionate to trapped 
amount of the PM, because exhaust gas pressure (Anti- 
pressure) rises, it is necessary to remove PM from this DPF, 
several method and system are developed. 

[0005] 

In one , heating filter with electric heater and burner , the 
bumoff it does PM, air sink * reverse washing there is a 
system which is done in reverse direction , but in these cases, 
supplying the energy for heating from outside , oxidation 
doing PM, becauseit does regeneration of filter , to cause 
deterioration of the fuel cost , in addition, There is a problem 
that regeneration control is difficult. 

[0006] 

In addition, when these system are adopted, exhaust duct of 2 
system whichhave DPF is provided, alternately, when - 
regeneration of collectionand filter of PM is repeated is many, 
because of that, the system is large either, also cost to be high 
or is easy. 

[0007] 

In order to cope with these problem , continuous regeneration 
type kind of DPFsystem whichis shown in Figure 7 -Figure 9 
is proposed. 

[0008] 

Because as for Figure 7 , with nitrogen dioxide (NO<sub>2 
</sub> ) with example of continuous regeneration type 
DPFsystem (NO<sub>2 </sub>read type DPFsystem ), as for 
this continuous regeneration type DPFsystem 1 A, it was 
arranged in the filter 3Ab and upstream side of 
[uoorururootaipu ], as nitrogen dioxide (NO<sub>2 </sub> ) 
with oxidation catalyst 3Aa which configuration is done from 
oxidation catalyst 3Aa, bears platinum etc of this upstream 
side ,oxidation (2 NO+0<sub>2 </sub>*2NCKsub>2 
</sub> ), with nitrogen monoxide (NO ) in exhaust gas , with 
this nitrogen dioxide (NO<sub>2 </sub> ), oxidation doing 
PM which is collected in filter 3 Ab of the downstream side , 
carbon dioxide (CO<sub>2 </sub> ) with it does, removes 
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[0009] 

Z.(D-mitmM(N0 2 )(Ccfc>5> PM 0D^b(2NO 2 
+C-2NO+C0 2 )I±. BJftCQz)!-** PM (DiHb 

PM StlilLStfb PM £INbft 

[0010] 

Sfcs B 8 iCS-fattS £S DPF i/XfA(- 
(*S N0 2 I5£ DPF vXf A)1B lis 0 7 CD v 
X^A 1A SaSLfctO-efcy. Mbtttt 32A 
frM— )iyn-^Zf(Dmm^)^ 3B 0) 
fi»ffilca*lWU Z<DB*ffi"C. ftftifx*© 

-■ft»*CNO)a>«fcfc-iMb»*(NQi )K 



[0009] 

Because as for oxidation (2 NO<sub>2 
</sub>^C*2NO+CO<sub>2</sub> ) of PM, because with 
oxygen (0<sub>2 </sub> ) energy barrier is done lower than 
oxidation of PM, with low temperature ,supply of energy 
from outside is decreased with this nitrogen dioxide 
(NO<sub>2 </sub> ),while by fact that thermal energy in 
exhaust gas is utilized collecting PM in continuous oxidative 
removal doing PM, it is possible to do regeneration of filter . 

[0010] 

In addition, continuous regeneration type DPFsystem which is 
shown in Figure 8 (integrated form NO<sub>2 
</sub>regeneration DPFsystem ) 1 B being something which 
improves system 1 A of Figure 7 , application does oxidation 
catalyst 32A in wall surface of catalyst attaching filter 3B of 
me[uoorufurootaipu ], with this wall surface , has tried to do 
oxidation of PM with oxidation and nitrogen dioxide 
(NO<sub>2 </sub> ) of nitrogen monoxide (NO ) in exhaust 



[0011] 

f Lt, H 9 \Z7Ft&mn±m DPF vXfA 

(pm mtmmt dpf *sxtj*)ic it. &±(?t) 
w<D j k&mmtM& 32A t. pm mittm 32B 
^t-fr-ju-z^o pm mtfmftufr 
$ 3c o&mmizmisu zo&bwc^m^ 

&j£**b PM <Z>^b£fr5«fc5lwLTl^o 
[0012] 

za) pm mtm& 32B \tm$Lfi*tpG>&m 

(O2 )t*ttf£ pm *Kfc«tttt"efcy s -1Mb 
-trij^A(Ce0 2 )»©Hfc*IMb*ttW-e»* 

[0013] 

fit, iZOOitttlf £Sl DPF vXfA 1C I*. 
«a»fcJ*(350 deg O450 degCiS)tlii 
Ibttift 32A 0)-»ftS*(NO)*-»fca* 

(no 2 )icM^b-r^S]S&fjjfflLr pm s-itfc 

2*(N(>2 )-CftfcU +ffl»fc*(400 deg 
C-600 deg C S*)-ei4. PM Bftittft 32B CD EE 

x * a> mm(Oi ye pm sit iSKft -r s kjs 

(4Ce0 2 +C-2Ce 2 0 3 +C0 2 ,2Ce 2 0 3 +0 2 — 
4Ce0 2 (RlCcfcU PM £IHbUPM i<#SK#X 

*<dmiko 2 )i?«ffi"r*sScfeyKt x sss 

^bijc(600 deg caK£l±)tfl4.#*X*(Da 
3R(Qa)lC«fcy PM MHtl/Cl**. 



Because of this, system simplification is done. 
[0011] 

And, continuous regeneration type DPFsystem which is 
shown in Figure 9 (PMoxidation catalyst attaching 
DPFsystem ) 1 C, the application does platinum (Pt ) or other 
noble metal oxidation catalyst 32A and PMoxidation catalyst 
32B in wall surface of the PMoxidation catalyst attaching 
filter 3C of [uoorufurootaipu ], with this wall surface has 
triedto do oxidation of PM from a lower temperature . 

[0012] 

this PMoxidation catalyst 32B with catalyst which oxidation 
does PM directly with oxygen (0<sub>2 </sub> ) in exhaust 
gas , is formed with cerium dioxide (CeO<sub>2 </sub> ) or 
other oxide oxidation catalyst etc. 

[0013] 

And, PM oxidation it does this continuous regeneration type 
DPFsystem 1C, with nitrogen dioxide (NCKsub>2 </sub> ) 
with low temperature oxidation limits (350 deg C-450 deg 
Cextent ) nitrogen monoxide (NO ) of oxidation catalyst 32A 
making use ofreaction which oxidation is done in nitrogen 
dioxide (NO<sub>2 </sub> ), with medium temperature 
oxidation limits (400 deg C-600 deg Cextent ), oxidation it 
does PM with reaction (4 CeO<sub>2 </sub>+C*2Ce<sub>2 
</sub>0<sub>3 </sub>+CO<sub>2 </sub>, 
2Ce<sub>2</sub>0<sub>3 </sub>+0<sub>2 
</sub>*4CeO<sub>2 </sub> etc) which, the oxidation does 
PM directly with oxygen (0<sub>2 </sub> ) in exhaust gas of 



inn xit:*u t-:~u ♦ 
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[0014] 

zJM<r>mmm±si dpf vx^Ai-fc^-m, 

tttt^>. -i^bgStl- PM ©Rfl:**] ffl-T 
T.PM £*iHUf#t> PM £ttflS*3sL"a* 

"So 

[0015] 

LfrL**«&* ^tt&OSlttW^S DPF vXf 
AlCfc^Tt. *f£. »flWfX»S* 350 deg C 

tttthDS j£ AMET LTBBJS&WBT Lfc U . 

-iMb**(NO)^3Fjar*a>-e. ±tB<7)s^ 

7*JU$r#BB*y«fcl*3IBB#&«. 



[0016] 

±#rr*a>-c.BB#B<bu«::. gssy 

*BI=»««WBttM&*. 
[0017] 

7*K^Bfil»*«a»Btt^TyS 
lcfcl+Sx>y>^U-^li3lt£B#l|(cfc^ 

Ttt. B»i«B£B»LftlvRBfc4y. fiB 
<D»a#*#Btt?i£ffl(Z> DPF S«|z3fcfc& 
fefcto. »«a>BB#fiTLTB»gtti«« 
TLTL*5. 

[0018] 

&\z. zo>mam±m. dpf yxfA^jsiifc 
t*B*x0B*3W«t^x>s;> 



the PMoxidation catalyst 32B, With high temperature 
oxidation limits (600 deg Cextent or greater ) which is higher 
than temperature where the PM burns with oxygen (0<sub>2 
</sub> ) in exhaust gas , PM oxidation isdone with oxygen 
(0<sub>2 </sub> ) in exhaust gas . 

[0014] 

Regarding these continuous regeneration type DPFsystem , by 
fact that oxidation of the PM is utilized with catalyst and 
nitrogen dioxide , lowering temperature which oxidation it is 
possible PM, while collecting PM,oxidative removal it does 
PM. 

[0015] 

[Problems to be Solved by the Invention] 

But, regarding these continuous regeneration type 
DPFsystem , because in still, exhaust gas temperature itis 
necessary temperature rise to do 350 deg Cextent , 
temperature of catalyst decreasing regarding operating 
condition of engine where exhaust temperature is low and 
operating condition of engine whose discharge of nitrogen 
monoxide (NO ) is little, the catalytic activity decreases, 
because nitrogen monoxide (NO ) becomes insufficient, 
Above-mentioned reaction does not occur, PM oxidation is 
doneand there is a problem that regeneration because it is not 
possible,accumulation to filter of PM continuing, filter 
clogging does filter . 

[0016] 

And, with clogging of this filter , because anti- pressure rises, 
when fuel cost deteriorates, furthermore, clogging advances, 
anti-pressure becomes too high, it becomes stop of engine , in 
addition,there is a possibility which develops in situation 
where also re-starting becomes impossible. 

[0017] 

At time of for example idling and time of low speed operation 
and it becomes the state where fuel almost does not burn time 
etc of engine brake operation driving in downhill in, because 
exhaust gas of low temperature flows into to DPFdevice of 
continuous regeneration type, temperature of catalyst 
decreasing, catalytic activity decreases. 

[0018] 

Especially, automobile which installs this continuous 
regeneration type DPFsystem , is used by delivery service etc 
and when city street running is many, because operating 
condition of the engine where temperature of exhaust gas is 
low is many, when necessityto control in order temperature 
rise to do exhaust gas occurs is many at thetime of 
regeneration mode driving. 
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[0019] 

(ECE+EUDQ-ett, DPF A □ 14 

sx-c 350 deg c «are*y*»£ffl**i4 

200 deg C HSifcoWfttD-e. 
[0020] 

r.»«utf^«aT*-DT* pm 0>MflsR± 

So 

[0021] 

Bl±0)J:5<tltt*a*t'4fc*fl)a«W4 

DPF y^fA)(±, &a>«fc3lc#ja£*iSo 
[0022] 

L^r.miBIIUif^^^^ PM 



[0023] 

(HQ*>-IHbK*(co)»-e*y. 
(«««)»a)x>s>>(DlB»«lrtiHiP** »« 

BUnffi«t#»©#tl»l=J:y* Sfmtfxictt 
[0024] 



[0019] 

In addition, because with exhaust regulation running mode 
(ECE+EUDC ) of Europe , as for DPFinlet exhaust gas 
temperature when with 350 deg Cextent , it is a majority with 
maximum , it has become200 deg Cextent , oxidative removal 
PM it has become problem whose it isimportant to do, even 
with state where exhaust gas temperature is low. 

[0020] 

As for this invention, being something which can be made in 
order to solveabove-mentioned problem , object exhaust gas 
being low temperature in the continuous regeneration type 
diesel particulate filter system , makes oxidative removal of 
PM possible, case of filter regeneration energy for exhaust gas 
temperature rise is little, fuel cost it is a continuous 
regeneration type diesel particulate filter system which it can 
improve and to offer regeneration control method . 

[0021] 

[Means to Solve the Problems] 

Like above continuous regeneration type particulate filter 
system (continuous regeneration type DPFsystem ) in order to 
achieve object isdone, following way configuration . 

[0022] 

1) As particulate matter in exhaust gas of engine is collected, 
as theaforementioned catalyst attaching filter , has noble 
metal catalyst and PMoxidation catalyst isdone particulate 
matter which is collected with catalyst in continuous 
regeneration type diesel particulate filter system which has 
catalyst attaching filter which oxidative removal , reducing 
agent and oxygen adsorption and storage are done with low 
temperature , Having adsorption and storage substance which 
discharges reducing agent and oxygen which the said 
adsorption and storage are done with high temperature , it is 
formed. 

[0023] 

As for this reducing agent , hydrocarbon which is a fuel of 
engine (HC ) and withsuch as carbon monoxide (CO ) is 
provided in exhaust duct , fuel injection control of post spray 
(Rear spray ) or other engine and it is supplied to exhaust gas 
reducing agent addition injection valve , fuel addition 
injection valve or other valve control which by. 

[0024] 

2) In addition, aforementioned noble metal catalyst is formed 
with any one orcombination of platinum , palladium , copper 
in above-mentioned continuous regeneration type diesel 
particulate filter system aforementioned PMoxidation catalyst 
is formed with oxide oxidation catalyst , aforementioned 
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[0026] 
[0027] 

iz % {Ea?a5c»&tf - ft«u s 



[0028] 

**ttSl*4a5G*!littai£i:***K ItTGtt 



[0029] 

•*i=»fc^ffi»**ALfcyLrfT*3*t*. 

[0030] 

a5c«Bftiffi*tt#^&a5c)ti«*it$#« 



adsorption and storage substance is formed with zeolite or 
silica . 

[0025] 

HC , CO of this adsorption and storage substance and 
adsorption and storage of 0<sub>2 </sub> and example of 
the temperature characteristic of discharge are shown in 
Figure 3 . 

[0026] 

And, regeneration control method in these continuous 
regeneration type diesel particulate filter system is done 
following way the configuration . 

[0027] 

1) As particulate matter in exhaust gas of engine is collected, 
as particulate matter which is collected it has catalyst 
attaching filter which oxidative removal isdone due to 
catalyst , said catalyst attaching filter , has noble metal 
catalyst and PMoxidation catalyst , reducing agent and 
oxygen adsorption and storage, are done with low 
temperature , Having adsorption and storage substance which 
discharges reducing agent and oxygen which the said 
adsorption and storage are done with high temperature , with 
regeneration control method in continuous regeneration type 
diesel particulate filter system which was formed, including 
discharge step which discharges the reducing agent and 
oxygen which adsorb to adsorption and storage step and said 
adsorption and storage substance which the adsorption and 
storage it does reducing agent and oxygen in aforementioned 
adsorption and storage substance , the configuration it is done. 

[0028] 

2) In above-mentioned regeneration control method , 
aforementioned adsorption and storage step , exhaust 
temperature reducing agent in exhaust gas of low exhaust 
temperature driving and exhaust duct which aremade low 
state including reducing agent increased weight driving which 
increases, theaforementioned discharge step , exhaust 
temperature including high exhaust temperature drivingwhich 
is made high state , configuration it is done. 

[0029] 1 

As for this low exhaust temperature driving, advance angle 
being able to point the fuel injection time and ignition time , 
decreasing rotation rate and load , or,introducing cool air in 
exhaust pipe it is done in fuel injection of the engine . 

[0030] 

In addition, from reducing agent addition injection valve 
which reducing agent increased weight driving post spray 
does in the fuel injection of engine , provides in exhaust duct 
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is done with fact thatetc spray it does reducing agent . 
[0031] . 

And, as for high exhaust temperature driving, lag angle it can 
point fuel injection time and ignition time , increasing, it is 
done rotation rate and load in fuel injection of engine . 

[0032] 

While {mechanism of PM purification} next, referring to 
Figure 5 and Figure 6 concerning mechanism of the fine 
particulate substance (PM ) purification when adsorption and 
storage substance which this this HC , CO and 0<sub>2 
</sub> the adsorption and storage and is discharged is used, 
you explain. 

[0033] 

In time of regeneration driving of filter , exhaust gas 
temperature is made lowfirst, as shown in Figure 5 by at same 
time supplying HC , COor other reducing agent in exhaust 
gas , in adsorption and storage substance 33 HC , CO and 
0<sub>2 </sub> adsorption and storage are donein large 
scale . 

[0034] 

As next, exhaust gas temperature with such as operating 
control of engine shown in Figure 6 byrising, HC , CO and 
0<sub>2 </sub> which adsorption and storage are done 
aredischarged from adsorption and storage substance 33. 

Because this HC , CO which is discharged oxidation is done 
by catalysis of catalyst 32, temperature of surface of catalyst 
32 means the sudden rise to do. 

[0035] 

Depending upon this temperature rise , because oxidation 
catalyst 32A of catalyst 32 and surface vicinity of PMcatalyst 
32B become temperature or higher where PM causes 
oxidation reaction , the PM which is collected oxidation is 
done by NO<sub>2 </sub> and 0<sub>2 </sub>. 

Furthermore temperature of periphery rises with heat of this 
oxidation reaction ,reaches point where also PM which is 
upward direction of catalyst makes oxidation . 

temperature rise and temperature rise to be with this 
oxidation , because oxidation ispossible PMentirety which is 
collected by chain reaction of PMoxidation whichdepends, 
regeneration is possible filter . 

[0036] 

[Embodiment of the Invention] 

While referring to drawing , below, concerning regeneration 
control method of continuous regeneration type diesel 
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particulate filter system (Below continuous regeneration type 
DPFsystem it does ) of embodiment which relates to this 
invention , you explain. 

[0037] 

In Figure 1 , configuration of continuous regeneration type 
DPFsystem 1 of this embodiment is shown. 

As for this continuous regeneration type DPFsystem 1, it 
consists of catalyst attaching filter 3 and regeneration control 
means 40 which are provided in exhaust duct 2 of engine E. 

[0038] 

this catalyst attaching filter 3, as shown in Figure 2 , 
alternately eyeis formed inlet and outlet of channel of 
honeycomb of the ceramic of porous with filter of monolith 
honeycomb type [uoorufurootaipu ] which is sealed in porous 
wall surface 30 of this filter 3, provides porous catalyst 
coating 31 which bears catalyst 32. 

[0039] 

this catalyst 32 has oxidation activity vis-a-vis HC , CO and 
PM, platinum (Pt ) and palladium (Pd ) and with copper (Cu ) 
or other noble metal catalyst 32A and cerium dioxide 
(CeO<sub>2 </sub> ) or other PMoxidation catalyst 32B it is 
formed. 

[0040] 

And, regarding to this invention, as shown in Figure 2 , in 
porous catalyst coating 3 1 whichpossesses surface area where 
this catalyst attaching filter 3 is large,furthermore, adsorption 
and storage substance which HC , CO and 0<sub>2 </sub> 
adsorption and storage is done(adsorption and storage 
material) it bears 33. 

this adsorption and storage substance 33 is formed with 
zeolite , and silica etc as shown in the Figure 3 , adsorption 
and intercalation does HC , CO and 0<sub>2 </sub> 
thetemperature time when it is lower than 150 deg C-250 deg 
Cextent , shows temperature characteristic which discharges 
HC , CO and 0<sub>2 </sub> temperature time when itis 
higher than this. 

[0041] 

In addition, regeneration control means 40 is done, usually, 
controller which controlsdriving engine generally 
(ECU :engine control unit ) including to 50, configuration 
inputs the DPFinlet exhaust gas temperature sensor 51 of 
exhaust inlet side of catalyst attaching filter 3, and output 
from DPFpressure difference sensor 52 which detects 
pressure difference of front and back of catalyst attaching 
filter 3 controls regeneration of catalyst attaching filter 3. 

[0042] 
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Furthermore, to other than change of exhaust gas 
temperature , it supplies HC (fad ) or other reducing agent at 
time of this regeneration controlling,, but when fuel injection 
pump system 4 of the engine is not common rail or other 
electronic control jet device , for reducing agent supply fuel 
addition injection valve (exhaust pipe HC addition injection 
valve ) 6 is arranged in upstream side of catalyst attaching 
filter 3, reducing agent is supplied with the this fuel addition 
injection valve 6. 

[0043] 

{regeneration control method } Next. 
You explain concerning regeneration control method in 
continuous regeneration type DPFsystem 1 of 
theabove-mentioned configuration . 

[0044] 

this regeneration control method , following to kind of 
regeneration control flow which is illustrated to the Figure 4 , 
it is done. 
[0045] 

In order to be easy to explain, in parallel with control flow of 
the engine E, repeatedly being called, it has shown these flow 
which itillustrated as flow which is executed. 

[0046] 

In other words, when inside of operating control of engine E 
is executedin parallel, this flow being repeatedly called m 
every constant time , controlof engine E ends, also this flow 
stops being called, as also this filter regeneration control ends 
substantially configuration has done. 

[0047] 

With regeneration control flow of this invention , as shown in 
Figure 4 with step SlO, itdecides start of regeneration mode 
driving, check doing degree of clogging of filter with PM 
cumulative estimated value PMs, when this PM cumulative 
estimated value PMs exceeds predetermined determined value 
PMsmax , doing low exhaust temperature mode driving, HC 
increased weight mode driving and high exhaust temperature 
mode driving with step S20, regeneration it does the catalyst 
attaching filter 3. 

[0048] 

First, when this regeneration control flow does start , with 
step Sll, PM trapping value PMt is calculated entering 
decision of regeneration mode operation start of step SlO. 

this PM trapping value PMt calculates from difference of 
PMeffluent amount and the PM purification quantity which 
are calculated from map data etc of PM discharge map which 
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is inputted beforehand with torque Q and engine rotational 
frequency Ne, and is measured with DPFinlet exhaust gas 
temperature sensor 51 DPFinlet exhaust gas temperature Tl 
on basis ofetc which show operating condition of engine E. 

[0049] 

Or, PMamount of build up PMt which from comparison with 
DPF loss pressure difference which isdetected with 
DPFpressure difference sensor 52 and DPFpressure difference 
map which is inputted beforehand iscoDected in catalyst 
attaching filter 3 is calculated. 

[0050] 

And, with following step S12, it calculates PM cumulative 
estimated value PMs by considering time, accumulating 
calculates this PMamount of build up PMt. 

[0051] 

With following step S13, temperature Te of exhaust gas 
which is dischargedfrom engine E being collected in catalyst 
attaching filter 3, decides whether or not which is below 
temperature , namely PMcontinuous regeneration temperature 
Tes (Balance point ) which is necessaryfor oxidation of PM 
which compilation is done. 

[0052] 

When with decision of this step S13 temperature Te of 
exhaust gas it is on from PMcontinuous regeneration 
temperature Tes, because PM in exhaust gas simultaneously 
withcollection oxidation to be done, in addition, oxidative 
removal is done also PM which is collected, catalyst attaching 
filter 3 regeneration tobe done in continuous , because PM 
cumulative estimated value PMs is decreasedor is maintained, 
or, return it does that way. 

[0053] 

When and, temperature Te of exhaust gas is PMcontinuous 
regeneration temperature Te s or less with decision of the step 
SI 3, because PM in exhaust gas compilation is done in 
catalyst attaching filter 3, PM cumulative estimated value 
PMs increases. 

Because of that, it goes to following step S14, it decides 
whether omot regeneration mode driving is necessary. 

[0054] 

With decision of step SI 4, with whether or not where PM 
cumulative estimated value PMs is above predetermined 
determined value PMsmax, it decides main point no of 
regeneration mode operation start . 

When it is decided, that with this decision, regeneration mode 
operation start is necessary ,it moves to regeneration mode 
driving of step S20, when it is decided, that regeneration 
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mode driving is not necessary, return it does that way. 



[0055] 

regeneration mode driving of step S20 is done following way. 
[0056] 

First, low exhaust temperature mode driving is done with step 

521, exhaust gas temperature is madelow. 

With this low exhaust temperature mode driving, changing 
engine operation condition , advance angle doing the spray 
time of fuel , it makes exhaust gas temperature low. 

Or", engine revolution and load are decreased, cool air the jet 
is done inside exhaust pipe . 

In addition, it is possible .to do kind of control which adjusts 
regeneration to timing which engine revolution and load 
decrease. 

[0057] 

Until and, check it does catalyst temperature Td with step 

522, becomes lowerthan predetermined catalyst temperature 
Tdi, it returns to low exhaust temperature mode driving of 
step S21, when inaddition, exhaust gas temperature goes 
down, also temperature Td of catalyst 32 of the surface of 
catalyst attaching filter 3 decreases and catalyst temperature 
Td predetermined catalyst temperature Tdi compared to 
verifies that it becomes low, it moves to HC increased weight 
mode driving of step S23. 

[0058] 

direct calculation doing temperature of catalyst 32, and 
temperature etc of catalyst coating 31 it is possible to detect 
decrease of this catalyst temperature , but because this 
measurement is difficult, it is possible to presume from 
supervisionof exhaust gas temperature (DPFinlet exhaust gas 
temperature ), it is possible to presume from supervision of 
the exhaust gas temperature (DPFoutlet exhaust gas 
temperature ) of downstream side of catalyst equipped filter 3. 

When exhaust gas temperature of for example fixed 
temperature or lower continued predetennined time , 
itpresumes that also catalyst temperature decreased. 

[0059] 

With HC increased weight mode driving of following step 

523, fuel post spray (Rear spray ), or,from fuel addition 
injection valve 6 spray doing HC (fuel ) inside exhaust duct 2, 
it adds HC in exhaust gas . 

Because of this, HC , CO is supplied in exhaust gas , HC , CO 
and the 0<sub>2 </sub> in large scale adsorption and storage 
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are done in adsorption and storage substance 33. 
[0060] 

Furthermore, because with diesel engine which has common 
rail electronically controlled fuel injector where the 
multistage spray is possible, it is possible, to add HC with rear 
spray of common rail electronically controlled fuel injector , 
fuel addition injection valve 6 is not needed. 

[0061] 

predetermined time after doing this HC increased weight 
mode driving, high exhaust temperature mode driving of 
thefollowing step S24 is done. 

[0062] 

spray time , ignition time lag angle (retard ) high exhaust 
temperature mode driving of this step S24, air intake drawing 
and exhaust drawing are done, exhaust gas temperature it rises 
in 150 deg C~250 deg Cextent or greater with operating 
control of or other engine where rotation rate , load of engine 
increases. 

[0063] 

And, due to rise of this exhaust gas temperature , to 
adsorption and storage substance 33 HC , CO and the 
0<sub>2 </sub> which adsorption and storage are done are 
discharged to surface vicinity of the catalyst 31 . 

Because this HC , CO which is discharged oxidation is done 
by catalysis of noble metal catalyst 32A, temperature of 
surface of noble metal catalyst 32 A and the PMoxidation 
catalyst 32B does sudden rise . 

[0064] 

Because of that, surface vicinity of catalyst 32 being 
catalysis , because itbecomes oxidizable temperature or 
higher , also PM of this surface vicinity is done oxidation . 

Also PM of catalyst 32upward direction oxidation is done by 
heat which occurswith oxidation of this PM, heating does. 

By propagation of this chain reaction , PMentirety which is 
collected in the catalyst attaching filter 3 is done oxidative 
removal . 

[0065] 

And, predetermined time it does this high exhaust temperature 
mode driving, ends this high exhaust temperature mode 
driving, with step S25, resets fuel injection to original spray 
mode , it does (PMs=0 ) or other regeneration mode end 
operation reset of doing, PM cumulative' estimated value PMs 
the return does. 

[0066] 
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According to this regeneration control method , when with 
engine operation region where idle and the low load or other 
exhaust temperature are low, regeneration it does catalyst 
attaching filter 3, in the adsorption and storage substance 33 
adsorption and storage it is possible, with step S24 to this 
adsorption and storage substance 33 HC or other reducing 
agent and 0<sub>2 </sub> with step S21 and step S23, HC or 
other reducing agent and CKsub>2</sub> which adsorption 
and storage are done it can discharge, oxidation doing, surface 
temperature of catalyst 32 in local it can rise. 

[0067] 

oxidation of PM of periphery it does with urgent temperature 
rise of surface of this catalyst 32, at heat which occurs with 
oxidation of the this PM, it promotes oxidation of PM of 
sequential vicinity , oxidative removal itis possible 
PMentirety which is collected. 

[0068] 

And, according to this continuous regeneration type 
DPFsystem 1 and regeneration control method , to lower to 
150 deg C-250 deg Cextent from 350 deg C-450 deg Cextent 
which are needed with Prior Art , it is possible temperature 
which is necessary for filter regeneration control. 

[0069] 

Therefore, because necessity to increase temperature of 
exhaust gas excessively highly is gone, because necessity to 
do extreme lag angle spray (for example 30* ATDC-50* 
ATDC ) because of exhaust gas temperature rise is gone, 
[oirudairyuushon ] (Extremely fuel which rear spray is done, 
colliding to the cylinder inner wall , along cylinder wall being 
transmitted, falling to oil pan , the phenomenon where 
lubricating oil is diluted with fuel ) can be prevented with this 
extreme lag angle spray . 

[0070] 

[Effects of the Invention] 

As above explained, according to continuous regeneration 
type diesel particulate filter (DPF ) system and the 
regeneration control method of this invention , it is possible to 
possess next kind of effect. 

[0071] 

When with engine operation region where idle and low load 
or other exhaust temperature are low, regeneration it does 
catalyst attaching filter , temperature of exhaust gas not to be 
temperature rise to do in entire , with low exhaust temperature 
mode driving adsorption and storage doing HC or other 
reducing agent and oxygen in adsorption and storage 
substance , oxidation doing HC or other reducing agent and 
oxygen which with next high exhaust temperature mode 
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driving are discharged from adsorption and storage substance 
with catalyst surface vicinity , With this oxidation at heat 
urgent temperature rise is possible catalyst surface to the 
local . 

[0072] 

And, with this local temperature rise , oxidation it does PM of 
catalyst surface vicinity , makinguse of heat which occurs 
with this oxidation , sequential advancing the oxidation of PM 
of periphery , oxidative removal it is possible PMentirety 
which it collects. 

[0073] 

Because of that, energy supply in order temperature rise to do 
exhaust gas it canmake little, fuel cost can improve. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a configuration diagram of continuous regeneration type 
particulate filter system of embodiment which relates to this 
invention . 

[Figure 2] 

It is a schematic configuration figure of catalyst attaching 
filter of embodiment whichrelates to this invention . 

It is a flow diagram which shows regeneration control method 
of continuous regeneration type particulate filter system . 

[Figure 3] 

It is a figure which shows temperature characteristic of 
adsorption and storage substance which is borne in catalyst 
attaching filter of embodiment which relates to this invention . 

[Figure 4] 

It is a flow diagram which shows one example of regeneration 
control method of continuous regeneration type particulate 
filter system of embodiment which relates to this invention . 

[Figure 5] 

With schematic diagram in order to explain mechanism of PM 
purificationwhen adsorption and storage substance is borne, it 
is a figure which shows state where exhaust gas temperature 
is low. 

[Figure 6] 

With schematic diagram in order to explain mechanism of PM 
purificationwhen adsorption and storage substance is borne, it 
is a figure which shows state where exhaust gas temperature 
is high. 

[Figure 7] 
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It is a configuration diagram which shows one example of 
continuous regeneration type DPFsystem whicharranges 
oxidation catalyst of Prior Art . 

[Figure 8] 

It is a configuration diagram which shows one example of 
continuous regeneration type DPFsystem which has oxidation 
catalyst attaching filter of Prior Art . 

[Figure 9] 

It is a configuration diagram which shows one example of 
continuous regeneration type DPFsystem which has 
PMoxidation catalyst attaching filter of Prior Art . 

[Explanation of Symbols in Drawings] 
1 

continuous regeneration type particulate filter system 
2 

exhaust duct 
3 

catalyst attaching filter 
32A 

oxidation catalyst 
32B 

PMoxidation catalyst 
33 

adsorption and storage substance 
40 

regeneration control means 
E 

diesel engine 
[Figure 1] 
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